Safety culture is a key component of patient safety. Many patient safety strategies in health care have been adapted from high-reliability organizations (HRO) such as aviation. However, to date, attempts to transform the cultures of health care settings through HRO approaches have had mixed results. We propose a methodological approach for safety culture research, which integrates the theory and practice of restoration science with the principles and methods of deliberative dialogue to support active engagement in critical reflection and collective debate. Our aim is to describe how these two innovative approaches in health services research can be used together to provide a comprehensive effective method to study and implement change in safety culture. Restorative research in health care integrates socio-ecological theory of complex adaptive systems concepts with collaborative, place-sensitive study of local practice contexts. Deliberative dialogue brings together all stakeholders to collectively develop solutions on an issue to facilitate change. Together these approaches can be used to actively engage people in the study of safety culture to gain a better understanding of its elements. More importantly, we argue that the synergistic use of these approaches offers enhanced potential to move health care professionals towards actionable strategies to improve patient safety within today's complex health care systems.
Introduction
Patient safety researchers have acknowledged the central role of safety culture in improving care [1] . Described as a component of organizational culture in health care, safety culture is conceptualized as the shared individual and group values, norms, attitudes, beliefs, perceptions and behavioral characteristics of employees and the contribution of team members' attitudes and behaviors to their organization's achievement of patient safety outcomes [2] . Institutions with strong safety cultures are committed to safe operations and providing resources to address safety concerns. Professionals are encouraged to report errors and near misses and to collaborate to find solutions to solve safety problems [3] . The inter-related nature of health system design and individuals' attitudes, knowledge and behaviors is recognized, and there is an emphasis on organizational interventions that generate a communal culture of learning rather than a focus on individual punishment. In contrast, recent research has shown that poor safety culture in practice environments hinders the implementation of patient safety interventions [4] .
According to the Agency for Healthcare Research and Quality (AHRQ), the concept of patient safety culture can be effectively informed by the study of high-reliability organizations (HROs) [3] . A HRO, is an organization that operates with a high potential for error but has few adverse outcomes [5] . The nuclear and aviation industries are among the more commonly referenced HROs; such organizations are lacking in health care systems [1, 2, 6] . Despite widespread attention to the importance of safety culture in performance improvement, many health care organizations struggle to achieve a satisfactory safety culture [2] . The Institute for Healthcare Improvement (IHI) estimates 40-50 incidents of patient harm per 100 admissions [7] , clearly indicating the need for improvement.
Cultural change is essential for a safer future in health care, but there is limited evidence to support the effectiveness of strategies to improve safety culture in health care systems. For example, recent analyses of self-report data on physicians suggests that incident reporting systems have not been fully accepted as an opportunity to improve practice [8] . Designing and conducting research for complex interventions in this field can be difficult [2] . Furthermore, there is a gap in the literature, which highlights the need for a more in depth understanding of the elements of safety culture [9] . Research on safety culture strategies would benefit from using qualitative data to support quantitative findings as contextual factors play an important role in safety culture [2] .
Health care systems have been learning and successfully adapting some strategies from HROs to improve quality and safety. Despite these efforts, these industry strategies are not enough to address all quality and safety challenges in health care. Inherently, industry (e.g. aviation) and health care systems are different. In a recent review [9] , aviation and health care systems were compared, with proposed implications for patient safety. One difference noted is in the standardization of equipment and activities; aviation has a greater degree of standardization whereas health care equipment and activities vary significantly. Furthermore, each patient's needs are different. The culture in health care also continues to be fraught with blame, while in aviation, a flatter approach to mutual feedback and correction is more prevalent. Furthermore, while aviation and health care are both subject to economic pressures, the gap between growing service demands and constrained resources is arguably greater in the latter enterprise. In addition, while safety has been explicitly identified as a priority for all aviation employees, Kapur et al. [9] argue that 'in healthcare it is still regarded the priority of some, not the obligation of all'. Strengthening safety culture within complex health systems therefore requires research and knowledge translation (KT) strategies that support practitioners' critical reflections on the diverse challenges they face in their daily work. Indeed, alternative research methods need to be considered to address the complex and multi-faceted concept of culture, particularly those methods that reflect this complexity and acknowledge multiple voices and perspectives.
To actively engage practice communities in critical reflection about patient safety and evidence-informed change, we propose a methodological approach to safety culture research, which integrates the theory and practice of restorative health care research with deliberative dialogue (DD) methods. The aim of this paper is to describe how combining these two innovative approaches in health systems research can provide a comprehensive, effective method to study and implement change in safety culture.
Thinking restoratively
Restorative thinking about natural systems requires communities to be involved to work in developing and sustaining stronger, healthier relations with each other and with the places they share [10] . The main goal of restoration science and practice is to reduce and avoid ecological threats through projects and actions that promote both cultural and ecological repairs [11] . Natural and human systems are rehabilitated together when interdisciplinary teams of researchers, students, practitioners, policy-makers and community members explore the history, culture, ecology and habits of land use with a focus on designing and implementing improvements.
In health care, several researchers have adapted restorative thinking and related methods to study safety in complex health care systems [12] [13] [14] [15] . Shaped by socio-ecological thinking [16, 17] as well as critical [18] and paradigmatic [19] theories of technology, the methodological principles that guide restorative research in health care are place ethics, citizen science, engaged practice and adaptive management [20] . The theoretical underpinnings of these principles assume that sustaining safe places in technologically complex health systems requires ongoing communal efforts to effect cultural and ecological repairs [16, 20] . In restoration projects, attending to 'place ethics' requires respect for and deep scientific curiosity about the indigenous history, culture, knowledge and rituals of local inhabitants [20] . To accomplish this aim in the study of safety culture, it is necessary to work with the team to collaboratively explore its workplace. With this ethical foundation for restorative research, 'citizen science' is intentionally conducted by working with community members to jointly prioritize problems, design and conduct inquiry in a participatory, iterative manner, and collectively determine the best use of research findings [20] . Through this participatory approach to safety culture research, participants become engaged in self-monitoring and correction ('engaged practice'), and scientists, participants, and decision-makers can jointly translate the knowledge gained into 'adaptively managing practice' (people) and systems (place) towards improvements within available resources.
One approach to restorative research in health care which incorporates all four of these methodological principles is the use of participatory visual research methods that encourage researchers and research participants to jointly explore and exchange knowledge about safety practices and issues within their health care environments. These methods include participatory, expert-led (practitioners or clients) digital photography walkabouts with photo narration and photo elicitation focus groups where key images and stories are reviewed with research participants to elicit their perceptions and knowledge about various aspects of safety in complex health systems [12] [13] [14] [15] 21] . Through these visual methods, researchers and the health care team can examine and improve practice together by recognizing and reinforcing beneficial safety strategies and addressing safety issues that are identified. This research approach recognizes that although a sound safety culture requires leadership, and culture is a collective concept, individual behaviors, beliefs and knowledge contribute to that collective [6] , and individuals across all levels of a health care system need to engage in discovering new ways to improve safety culture. As we look together at our care environments and ourselves, we can use the knowledge gained to strengthen safety for each other and for the work places we share.
Deliberative dialogue
Application of research results and subsequent change in policy and practice is traditionally a slow process [22] . Various KT strategies have been recommended and implemented to improve the uptake of evidence into policy and practice. Experts recommend both integrated and end-of-grant KT activities to maximize change [23] . DD can be used as an effective integrated KT strategy to move research toward action, involving stakeholders in intentional and facilitated discussions to achieve consensus related to a vision for action and the co-creation of solutions for change [22] . DD ensures a shared approach to change and action [24] . DD can also be used as an approach for data collection; collecting data not only on content of discussions, but on dialogue processes (e.g. stakeholders involved and equity of contribution) [25] .
DD finds its philosophical underpinnings in critical pedagogy [26] [27] , including two-way reflective dialogue for action and transformative change. Like restorative research, DD is a participatory approach where engagement in dialogue promotes understanding of issues and each another [27] . DD consists of three key components: an environment conducive to discussion and considering possibilities for change; equity to ensure inclusion of participants; and the incorporation of evidence.
The environment
The environment is essential to facilitate deliberation of an identified issue. Trust is created through open discussions allowing for meaningful participant communication to support an environment where participants are comfortable [28] to share their perspectives on an issue. Participants are also encouraged to consider the different perspectives shared by others. Finally, participants must feel comfortable in creating solutions for change regarding the issue under discussion [27] .
Commitment to change from participants at all organizational levels is required to enable action [25] . Commitment to the dialogue process is necessary including pre-work required prior to the session, the development of co-created solutions, as well as an overall commitment to change.
Other key structural features of DD are much the same as those considered to be important in other categories of meetings (e.g. focus groups). These include such things as adequate resources, transparency, group size, rules of engagement, facilitation and timing of the dialogue in relation to the issue being discussed. Timing of the dialogue should consider if this is the appropriate time for dialogue on the issue, or if it be better to postpone a formal dialogue process given the current environment. Group size and facilitation need to be taken into account. Appropriate group size is not necessarily clear. Smaller groups enable more intimate discussion, while larger groups can be managed through appropriate facilitation techniques (e.g. breaking into smaller group discussions).
The process of the dialogue is as important as the content [27] . A skilled facilitator is required to ensure effective deliberation and dialogue [28] . Facilitators (whether research team members or a professional facilitator) should use a variety of strategies to transfer evidence into practice and to promote change on the issues discussed. Purposefully selected activities (e.g. background evidence for pre-reading, brainstorming and priority setting) are used to engage stakeholders in dialogue to co-create solutions for changes in health care practice.
Inclusion of participants
An appropriate mix of participants is required to ensure representation of all stakeholder groups and interests. Varying perspectives on an issue (e.g. safety culture) will assist in determining what visions, experiences, and tacit knowledge will be considered when discussing issues and creating solutions around dialogue tables. As in restoration projects, an important first step in a stakeholder analysis [29] is developing a list of all potential stakeholders and stakeholder groups. Consideration of representation is required for an effective balanced dialogue (e.g. different professions, different roles and geographic representation). Deliberative dialogue is most effective with diverse but equitable representation in its stakeholders [25, 27] .
Incorporating evidence
The use of research evidence ensures a foundation of common understanding of the issue by participants. It facilitates the use of evidence in discussions in conjunction with experience and tacit knowledge [28] . Preparing evidence documents representing a variety of perspectives is recommended for DD [25] . Finally, the use of evidence provides DD participants a more equitable opportunity to contribute and stimulates rich dialogue [28] .
Integrating restorative thinking and DD for safety culture research
We propose that restorative methods and DD share significant methodological commonalities (Table 1) which can deepen our understanding of safety culture and support active engagement in critical reflection, collective debate and the translation of knowledge into concrete improvements. As Table 1 demonstrates, both restorative thinking and DD are collaborative and participatory. Restorative research in health care entails the communal study and adaptive management of safety issues with methods that are intentionally participatory and contextualized [12] . DD is also inherently participatory given the inclusive dialogic processes associated with the method. Furthermore, in restorative research, the conduct of 'citizen science' supports equitable participation of local individuals. DD similarly supports balance in participants for equitable contributions to an issue.
In restorative research, a commitment to 'place ethics' promotes a culture of respect for local knowledge as a foundation for developing safer environments. DD also seeks to provide a respectful environment where participants feel safe to speak and share their concerns as well as learn through debate with others who have different opinions and beliefs [28] , essential to improving safety culture. In DD, tacit knowledge is used to contextualize the evidence, providing additional data and knowledge during the dialogic process. This is well aligned with 'place ethics', in restorative research, where insider knowledge is also considered to be an important part of how decisions are made to restore environments.
Integrated KT is an inherent component of both restorative thinking and DD. By virtue of using participatory approaches for data collection and analysis, knowledge-users are critical to the research process. The primary outcome of integrated KT [23] is the uptake of evidence, and both of these approaches support this outcome. In DD, an evidence synthesis is provided to participants ahead of time to facilitate dialogue and enables a further step by cocreating solutions for action [30] . In restorative research, study data along with related evidence-informed guidelines are provided to participants for collective analysis with researchers. Co-created action strategies support ownership of the solutions thereby promoting action.
Conclusion
The methodological commonalities between restorative research and DD offer synergistic approaches for engaging practitioners, decisionmakers and other stakeholders in action-oriented research that can move organizations to generate needed improvements for safer care. When DD, with its knowledge synthesis and tacit knowledge, is used in conjunction with restorative visual research methods, the opportunities for integrated KT and evidence-informed change are potentiated. These complimentary approaches are well aligned to move the study of safety culture to actionable strategies that will improve patient safety in our health care systems. 
